Introduction: The purpose of this research was to assess the feasibility, acceptability and potential effectiveness of a program to support the occupational performance of urban breast cancer survivors living with cancer-related cognitive impairment. Method: Participants (n ¼ 15) reporting cognitive changes following breast cancer treatment were enrolled in an occupationfocused self-management program. Occupational performance challenges, activity level, subjective cognitive function and quality of life were measured at the beginning, end and 3 months after completion of the program.
Introduction
Cognitive impairment experienced by cancer survivors negatively affects engagement in valued occupations such as work, social and family role functioning and community engagement (Player et al., 2014) and has been reported as one of the most devastating and feared side effects of the cancer experience (Boykoff et al., 2009 ). Cancer-related cognitive impairment (CRCI) is characterized by changes in attention, working memory, executive function, mental speed and language processing. Survivors have reported CRCI at various stages of the disease, with up to 35% of survivors reporting persistent and sometimes disabling cognitive symptoms post-treatment (Ahles et al., 2012) .
Recent explanatory models of CRCI acknowledge its multi-factorial etiology, including the effects of cancer and cancer treatment, bio-behavioral and psychological factors and the inter-relatedness of these factors (Ahles et al., 2012; Henneghan, 2016) . Presently, there is no established "gold standard" for screening and treatment of CRCI (Ahles and Root, 2018) . Current intervention approaches attempt to reduce the cognitive symptoms that survivors experience through cognitive training, compensatory strategy training, meditation, or physical activity (Treanor et al., 2016) , with the assumption that reduction in symptoms will lead to improved daily function. However, from an occupational therapy perspective, cognitive functioning can only be understood within the context of occupational performance (AOTA, 2013) . An understanding of the dynamic relationship among cancer survivors, their daily roles and occupations and the contexts in which these occupations are performed provides occupational therapy practitioners with a unique perspective to address the cognitive symptoms that negatively affect the life experiences of cancer survivors living with CRCI. To date, however, few occupation-focused interventions for cancer survivors have been developed (Hunter et al., 2017) .
Occupational therapists have successfully adapted and utilized self-management approaches to help people living with cognitive dysfunction from other chronic illnesses maximize their occupational performance (Hammel et al., 2013; Shevil and Finlayson, 2009 ). This study examines an occupation-focused selfmanagement program developed to address the self-care, work, leisure and social participation needs of survivors living with CRCI. The main goal of the program is to help participants identify and utilize strategies to increase their occupational performance despite challenges related to CRCI. The primary aim of this study was to evaluate the feasibility and acceptability of this hybrid individual and group-based occupation-focused self-management program for an urban underserved and culturally diverse breast cancer population living with CRCI. The secondary aim was to explore the potential effects of the program on occupational performance, quality of life, activity level and perceived cognitive function.
Method

Overview of study design
Three cohorts of five stage 0-III breast cancer survivors were enrolled in a single arm feasibility study, with a preand post-test research design. Outcome assessments were conducted by the interventionist during a face-to-face individual interview during session 1 (enrollment), session 6 (6 weeks later, to measure immediate effects after completion of the program) and again 3 months after program completion (to measure sustained effects). Approval for the study was received from the Boston University Medical Campus Institutional Review Board.
Recruitment procedures
Women were recruited from the outpatient oncology clinic of an urban hospital serving a racially and socioeconomically diverse patient population. Potential participants were asked the following question: "Have you experienced any issues with memory, attention, concentration or performing activities of your daily life after you received breast cancer treatment?" If the patient reported "yes" to this question, she was deemed eligible for participation. Perceived cognitive impairment has been associated with difficulties in everyday functioning and has been shown to have a significant impact on the survivor of cancer's self-perception, work ability, social networks and overall quality of life (Von Ah and Tallman, 2015) . Additional inclusion criteria were: women at least 18 years of age who were diagnosed with stage 0-III breast cancer, English speaking and had completed chemotherapy, hormone therapy, radiation or surgery between 6 months and 2 years previously at the time of enrollment. Women were excluded if they had had a history of learning disabilities, neurologic disease or psychiatric disorders (excluding depression unless admitted to the hospital for depression), history of substance abuse or history of prior chemotherapy.
Three methods of recruitment were implemented.
1. Patients were identified by cancer treatment providers at follow-up appointments; 2. Recruitment flyers were placed in the cancer care clinics to advertise the study;
A list of breast cancer patients treated at Boston Medical
Center was provided to the research assistant and each individual was screened for eligibility by the research assistant.
Any patient identified as potentially eligible through these three methods was further screened by the research assistant via their medical record. If they met inclusion and exclusion criteria, the research assistant obtained permission from the patient's provider to reach out to the patient, either via phone or in person. The patient contact information was then given to the occupational therapist, who contacted the patient and used a detailed phone script to assess their interest in participating and proceeded to obtain informed consent.
The Take Action program
The Take Action program was developed to meet the occupational performance needs of breast cancer survivors living with CRCI in survivorship. The program was delivered in an outpatient hospital setting over six sessions, which is similar in length to other cancer self-management programs (Boland et al., 2018) . The program adopted a self-management approach to occupational performance, with program content focusing on (a) occupational therapy management of modifiable factors that contribute to CRCI such as sleep dysfunction, fatigue, emotional distress, pain; (b) compensatory strategies use to address cognitive challenges in the context of occupational performance; (c) problem-solving and group brainstorming sessions to generate potential solutions to occupational performance challenges across self-care, work and leisure and social participation and (d) weekly action planning for self-selected occupational performance challenges.
Self-management interventions are often recommended to help survivors of cancer identify and manage cancer-related symptoms (Boland et al., 2018) . Self-management interventions draw heavily from the psychology literature. Three specific psychological theoretical frameworks were incorporated in the development of this intervention: self-efficacy theory (Bandura, 1977) ; social cognitive theory (Bandura, 1986 ) and problem-solving therapy (D'Zurilla and Nezu, 2007) , a form of cognitive behavioral therapy. The Person Environment Occupational Model (PEO) (Law et al., 1996) was also included in the design of the intervention to move beyond symptom management and promote a client-centered approach to maximizing occupational performance. This direct focus on occupational performance marks a shift in the delivery of traditional selfmanagement programs, which have their greatest emphasis on managing symptoms (Boland et al., 2018) . Social learning theory (Bandura, 1986) provided the rationale for using a group to make the intervention most potent, and self-efficacy theory (Bandura, 1977) provided the rationale for participants needing to rate their confidence and do weekly homework to build confidence and proficiency in achieving occupational performance goals. Problem-solving therapy (Nezu and D'Zurilla, 1995) provided the structure for participants to select an activity, identify the steps involved (including the challenges), identify solutions and generate an action plan to attempt to solve the occupational performance problem.
The program included six 90-minute sessions, two of which were individual (Session 1 and Session 6) and four of which were group sessions. Each session had specific topics and tasks. Each participant received a workbook that contained space to record program goals, self-management strategies and potential solutions related to daily life challenges discussed in the group. Session 1 included individual administration of study measures and personalized goal-setting for up to five areas of occupational performance challenges. Session 2 included group introductions and education regarding the multi-factorial nature of cancer-related cognitive dysfunction and its impact on occupational performance and an introduction to problem-solving. Sessions 3-5 included group sessions focused on the application of brainstorming, problem-solving and action-planning of occupational performance challenges in the areas of self-care (Session 3), work and productive activities (Session 4) and leisure and social participation (Session 5). Session 6 included individual administration of study measures, goal attainment for personalized goals set for the program and goal-setting for 3 months. Participants were asked to return 3 months after completion of the intervention for a follow-up session of study measures and goals.
Instruments
Feasibility and acceptability. Data related to recruitment flow and participation in the Take Action sessions, along with data regarding session length, date and time of day were recorded in an Excel file. During the Session 6 assessment, participants used a scale from 1 to 10 to rate their satisfaction with the program, the degree to which they felt it was beneficial to work with the group members and the occupational therapist, and their level of confidence with problem-solving and goal-setting around daily life challenges.
Potential effectiveness
Canadian Occupational Performance Measure (COPM). The COPM is a measure designed to help participants identify and evaluate occupational performance in the areas of self-care, productivity and leisure (Law et al., 2014) . Through semi-structured interview, participants select and rate their level of performance and satisfaction with up to five self-selected occupations on a scale of 1-10. Performance was rated on a 10-point scale with anchors of 1 ¼ not able to do and 10 ¼ able to do extremely well. Satisfaction was also rated on a 10-point scale, with anchors of 1 ¼ not satisfied and 10 ¼ extremely satisfied. A two-point change in satisfaction or performance is clinically meaningful (Law et al., 2014) . The COPM was selected as the main outcome measure to determine whether the program supported improvement in occupational satisfaction and performance. The COPM is a valid and reliable outcome measure acceptable for occupational therapist practitioners in a variety of populations and settings (Carswell et al., 2004) . Research supports its use with a variety of cancer populations (Lindalh-Jacobsen et al., 2015) .
Activity Card Sort (ACS). The Activity Card Sort measures levels of engagement in a variety of occupations in the domains of instrumental activities, low-physical demand leisure, high-physical demand leisure and social activities. Participants sort cards according to their level of participation in the activity. The ACS yields a total score and four domain scores. The Activity Card Sort Version B (recovering) was selected to measure the breast cancer survivors' level of engagement in activity (Baum and Edwards, 2008) . The recovering version measures changes in activity engagement after experiencing an illness or injury; participants reported their level of activity engagement since their cancer diagnosis. The psychometric properties of the ACS have been explored in a variety of populations, including cancer (Lyons et al., 2010) .
Functional Assessment of Cancer Therapy -General (FACT-G). The Fact-G (2007) is a patient report measure that assesses health-related quality of life for cancer survivors in the areas of physical, social, emotional and functional wellbeing, with a recall period of the past 7 days. Responses are summed to create a total FACT-G score, with a possible total score of 108 and individual subscale scores, with higher scores reflecting better health-related quality of life. The Fact-G has demonstrated good validity and reliability in cancer populations (Brucker et al., 2005) . A 4-7-point difference on the FACT-G total score is associated with clinically meaningful differences (Cella et al., 2002) .
Functional Assessment of Cancer Therapy -Cognition (FACT-Cog). The FACT-Cog (Wagner et al., 2009) was developed and validated with cancer patients, including breast cancer survivors. It includes four subscales: perceived cognitive abilities; perceived cognitive impairments; comments from others and impact on quality of life. Higher scores represent better functioning or quality of life. The instrument has demonstrated acceptable reliability in breast cancer survivors (Von Ah and Tallman, 2015) .
Analysis
To explore the feasibility of recruitment and retention, we compiled descriptive statistics regarding participant characteristics, recruitment flow and completion of study and program procedures. To explore the acceptability and suitability of the program and study procedures we summarized the attendance, length of sessions and time of day during which they occurred. We calculated descriptive statistics on the program evaluation questions regarding confidence and perception of usefulness of program components.
We examined the potential effectiveness of the program by conducting paired samples t-tests using pre-and post-scores for the four primary outcome measures (ACS, COPM, FACT-G and FACT-Cog) from 11 participants. We report Cohen's d effect sizes to illustrate the magnitude of effect, with .2-.5 indicating a small effect size, .5-.8 as a medium effect size and .8 and above as a large effect size (Miles and Shevlin, 2001) . Second, to examine if the program effects were maintained after 3 months, we conducted a repeated measures ANOVA (pre-, post-and 3-month follow-up) with the six participants for whom data were available at all time points. To evaluate the program effects, we report the partial eta square (g 2 ) as the measure of effect size, with .02-.13 indicating a small effect size, .13-.26 as a medium effect size and .26 and above as a large effect size (Miles and Shevlin, 2001) .
Results
Recruitment capability and sample characteristics
Recruitment flow is depicted in Figure 1 . Of the 29 women who were approached about the study, approximately one-third of them reported no cognitive limitations, making them ineligible. Four women declined to enroll in the study. Two of them were not interested in a group program, one could not attend the program due to work schedule, and one felt the distance to the hospital was too far from her home. The remaining 15 women (52% of those approached) enrolled in the study.
Participant demographic characteristics are shown in Table 1 . Participants were primarily middle-aged females ranging from 43 to 87 years old (mean ¼ 60.1 years, SD ¼ 12.3). Most of the women were Black (74%). Approximately half of the participants were employed full-time. Almost three-quarters of the sample had stage 1 (33%) or stage 2 (40%) disease. The study sample reflected the patient population at Boston Medical Center.
Feasibility of data collection and study procedures
Fourteen women (93%) completed the baseline assessment, with one woman withdrawing prior to the baseline assessment. Eleven women (73%) completed the postprogram assessment and six women (40%) completed the 3-month follow-up assessment. The women who withdrew at different time points in the study generally reported an inability to attend the scheduled sessions, with one person moving out the area. The greatest loss to follow-up occurred after the program was completed, with fewer than half of the participants returning for the 3-month follow-up assessment. Several participants did not have working phone numbers or answering machines at the time of follow-up.
Acceptability and suitability of the program
Based on participant availability, one of the three groups occurred in the morning and the other two groups occurred in the evening. Most of the women (73%) attended at least five of the six sessions. Participants found both the group format (mean ¼ 9.5, SD ¼ 0.8) and the individual contact with the occupational therapist (mean ¼ 9.6, SD ¼ 0.5) to be highly beneficial. Participants reported high satisfaction with the program (mean ¼ 9.7, SD ¼ 0.6) and high confidence in their problem-solving (mean ¼ 8.9, SD ¼ 1.2) and goalsetting skills (mean ¼ 8.7, SD ¼ 1.3). 
Potential effectiveness
Post-program assessment. Participants identified a range of occupational performance challenges across domains on the COPM, which were addressed throughout the program (see Table 2 ). Table 3 depicts the changes in scores seen over the program period for the 11 participants who completed the baseline and postprogram assessment. Participants showed significant increases in the level of self-perceived performance and satisfaction in daily living, participation in instrumental, social and leisure activities, and physical and functional wellbeing and a decrease in perceived cognitive impairment.
The 3-month follow-up assessment. Data were available from six participants at the 3-month follow-up evaluation (see Table 4 ). Repeated measures ANOVA showed a main effect for time on the COPM -performance and COPM -satisfaction, FACT-G functional wellbeing subscale and the FACT-Cog perceived cognitive impairment and perceived cognitive abilities subscales. Repeated measures ANOVA showed a main effect for time on the ACS, though gains were not maintained and returned to pre-intervention levels.
Discussion and implications
The aims of the study were to determine the feasibility, acceptability and potential effectiveness of the program with the intended population. The data indicates that a group program within the clinic setting was feasible and acceptable to the women within this urban hospital. The women were highly engaged in the sessions, with almost three-quarters of the sample completing at least five of the six sessions. Higher attrition was seen for the followup, though this is not completely unexpected as there was no contact from the study team during the 12 weeks after the program.
The 90-minute group sessions were acceptable to participants, who appreciated the group format and the chance to talk with other survivors living with similar experiences. While it has been suggested that a group format may make it harder to address individual goals and challenges (Bernstein et al., 2018) , the participants in this study reported that goal-setting and problemsolving in a group with peers was valuable and Visiting with friends, attending family gatherings, socializing with extended family, socializing with co-workers, singing in choir at church beneficial. Flexibility in scheduling the time of day of the group sessions was important to support feasibility and acceptability as some people could not attend during the morning or afternoon due to work or family responsibilities. This result is similar to another study for cancer survivors, where 11 of 67 (16%) sessions occurred in the evening (Lyons, et al., 2015) . Group sessions were tailored to meet the individual needs and life circumstances of each participant. While the structure of each session remained constant, the design was able to accommodate a range of occupational performance challenges, from self-care challenges such as sleep and medication management to productivity challenges such as work and household management to leisure challenges such as socializing, gardening and craft. Most other studies of interventions for CRCI do not measure occupational performance, focusing instead on subjective and objective cognitive impairments and quality of life. Wolf et al. (2016) also found significant improvement on COPM satisfaction and performance scores using a similar pre-post design. However, their intervention involved a 12-session individual format as opposed to a six-session combined individual and group intervention. The present results support a potentially more cost-effective and efficient intervention format.
Participants also reported increases in overall quality of life that were statistically significant and of a magnitude that suggests meaningful improvement. The improvement in physical and functional wellbeing is what might be expected given the increase in occupational performance and activity level. Other studies of interventions for CRCI often report a beneficial effect on quality of life (Ercoli et al., 2013; Ferguson et al., 2016) , though not always in the domain of functional wellbeing. Of the four scales measuring subjective cognitive complaints, only perceived cognitive impairment significantly improved, which is consistent with other studies testing interventions for CRCI (Green et al., 2018; Schuurs and Green, 2013) . While the immediate effects of the program are relatively clear, the sustained effects are more speculative because there was more attrition during the no-treatment phase of the study. Some limitations of the study design should be considered when interpreting the results. As appropriate for a feasibility study, a single arm pre-post design was used. Thus, we cannot be certain about the effects of time and maturation. Additionally, the outcome assessment data were collected by the interventionist. It is possible that social desirability concerns influenced the participant responses. Despite these limitations, the study results demonstrate the feasibility of this approach and suggest the need for full-scale efficacy testing comparing this approach to a control condition.
Occupational performance challenges in the areas of self-care, productivity, leisure and social activities extend well into survivorship. Results suggest that further research of this program is warranted, with a particular focus on culturally diverse and low-income cancer survivors. This study suggests that clinicians should consider the following when addressing the occupational performance needs of survivors living with CRCI:
1. Survivors juggling the demands of working and/or caregiving may have limited opportunity to participate in interventions during traditional clinic hours. Thus, practitioners should consider offering interventions during weekend and evening hours. 2. A group format may offer added emotional support to survivors and complement goal-setting, as well as being a time-effective and cost-effective means of intervention delivery.
Key findings • This feasibility study suggests the Take Action program is feasible to implement and acceptable to participants.
• The Take Action program appears to have positive effects on occupational performance, activity level, quality of life and subjective cognitive function.
• The need for full-scale efficacy testing comparing the Take Action program to a control condition is warranted.
What the study has added
Take Action is a brief, pragmatic, occupation-focused program that supports the occupational performance needs of breast cancer survivors living with cancerrelated cognitive impairment in survivorship.
